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A stator for electric motors with an electrically insulating co-moulded 



(57) A stator for an electric motor comprises pole 
shoes (10) with radial teeth (11) on which there is co- 
moulded an electrically insulating coating (12). The 
coating forms on each tooth (1 1) a plurality of wall por- 
tions (13, 14, 15) perpendicular to the same tooth. The 
wall portions are radially spaced for defining the winding 
seats for a plurality of coils arranged in two or more radi- 
ally spaced crowns (16, 17). The wall portions (14) inter- 
mediate two adjacent crowns (16, 1 7) are provided whh 
insulating pivoted tongues (20) having a passive posi- 
tion, in which they are oriented radially to allow the 
winding of a crown di coils (16) in the seats delimited 
outwardly by the intermediate wall portions (14), and an 
active position, in which the tongues (20) are oriented 
tangentially and secured to the intermediate wall portion 
(14) of the adjacent tooth to insulate the lengths of elec- 
tric wire connecting two adjacent coils belonging to a 
same crown (17) of windings delimited inwardly by the 
intermediate wall portions (14). 
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Description 



[0001] The present invention fells within the field of 
stators for electric motors including an inner rotor and 
an outer stator. More particularly, the invention relates s 
to a stator having an electrically insulating coating 
which, besides insulating the windings from the iron sta- 
tor, also forms walls in form of flanges defining winding 
seats for a plurality of coils disposed in two or more radi- 
ally separate crowns. 10 
[0002] A problem encountered with prior art solutions 
concerns the insulation and integrity of the electric wire 
forming the peripheral radial crowns, disposed radially 
outwardly of the first, radially inner winding crown. 
[0003] As well known in the art, the winding operation w 
provides for a sequential winding of the crowns starting 
from the radially innermost. Therefore, whilst for the first 
crown the lengths of wire passing from one coil to that of 
the adjacent stator tooth are taut against the outer sur- 
face of the radially innermost wall of the insulating coat- 20 
ing, the corresponding lengths of the outer crowns are 
free. For winding the wire coils, in fact, a gap must be 
provided between the flanges separating two radially 
adjacent crowns to allow the wire to be wound around 
each stator tooth. 25 
[0004] Owing to vibration which the electric motor is 
inevitably subject during operation, the free lengths of 
wire are likely to become slack with time and. conse- 
quently, contact electrically conductive portions of the 
motor, thereby causing current leakage which jeopard- 30 
ise the motor's operation. Prolonged vibrations may in 
some instances cause the wire to break at one of said 
free lengths. 

[0005] It is an object of the present invention to pro- 
vide a device capable of overcoming the above dis- 3s 
cussed prior art drawbacks. 

[0006] In accordance with one aspect of the invention 
as claimed, this object is accomplished by the provision 
of a stator for an electric motor including an inner rotor 
and an outer stator, the stator comprising a plurality of 40 
pole shoes with radial teeth on which there is co- 
moulded an electrically insulating coating, the coating 
forming on each tooth a plurality of wall portions sub- 
stantially perpendicular to the same tooth, said wall por- 
tions being radially spaced for defining the winding 45 
seats for a plurality of coils arranged in at least two radi- 
ally spaced crowns, characterised in that the wall por- 
tions intermediate two adjacent crowns are provided 
with insulating pivoted tongue elements, said insulating 
tongue elements having a first, passive position, in so 
which said elements are oriented radially to allow the 
winding of a crown di coils in the seats delimited out- 
wardly by said intermediate wall portions, and a second, 
active position, in which said tongue elements are ori- 
ented tangerttially and secured to the intermediate wall ss 
portion of the adjacent tooth to insulate the lengths of 
electric wire connecting two adjacent coils belonging to 
a same crown of windings delimited inwardly by the 



intermediate wall portions. 

[0007] In order that the present invention may be well 
understood there will now be described a preferred 
embodiment thereof, given by way of example, refer- 
ence being made to the accompanying drawings, in 
which: 

FIG. 1 is a transverse cross sectional view of a 
stator assembled in an outer housing; 

FIG. 2 is a front view of the stator as seen 
according to arrow A of FIG. 1 ; 

FIG. 3 is a front view of the stator as seen 
according to arrow A of FIG. 1 . where the 
outer housing has been removed; 

FIG. 4 is a perspective view of the part of stator 
shown in FIG. 3 in a first arrangement for 
winding the innermost coil crown; 

FIG. 5 is a view of a detail of FIG. 4 to an 
enlarged scale; 

FIG. 6 is a perspective view of the part of stator 
shown in FIG. 3 in a second arrangement 
for winding an outer crown di coils; and 

la FIG. 7 is a view of a detail of FIG. 6 to an 
enlarged scale. 



[0008] Referring initially to figures 1 and 2, numeral 1 0 
designates the stator pole shoes, in number of six in the 
illustrated example. Each pole shoe is made up of a 
stack of metal laminations of substantially T shape in 
which there can be distinguished an outwardly oriented 
portion in form of a radial tooth 1 1 . 
[0009] The pole shoes are covered by co-moulding a 
layer of electrically insulating plastic material 12. 
Besides holding the shoes in the star-like arrangement 
and insulating the windings from the stator iron, the 
insulating covering 12 forms on each tooth a plurality of 
radially spaced wall portions 13, 14, 15 in form of 
flanges perpendicular to the teeth 1 1. The wall portions 
define the winding seats for a plurality of wire coils 
arranged in at least two radially displaced crowns, an 
inner crown 16 and an outer crown 17. Although the 
drawings refer to an exemplary stator comprised of only 
two crowns, it is understood that the present invention is 
equally applicable to stators having a number of crowns 
exceeding two, according to design requirements. More 
particularly, in the present example the co-moulded 
plastic covering 12 forms on each tooth a first, radially 
inner wall portion 13, a second, intermediate radial wall 
portion 14 which separates and electrically insulates the 
inner crown of windings 1 6 from the outer crown 1 7, and 
a third, radially outer wall portion 15. 
[001 0] In passing from a coil to the one of the adjacent 
tooth, the wire of the inner winding crown 16 rests 
against the inner wall 13 of the co-moulded covering 12 
which insulates the wire from the T-shaped enlarged 
central portion 18 of the shoes. 
[001 1 ] In accordance with the present invention, the 
lengths of wire forming the coils of the outer winding 
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crown 17 in passing from one coil 17a to the adjacent 
one 17b is guided, protected and electrically insulated 
by a plurality of pivoted tongues 20 formed integral with 
the co-moulded covering. In the co-moulding operation, 
there is formed a thinner vertical hinge portion 21 con- s 
necting the pivoted tongues 20 to the intermediate wall 
portions 14. The thinner portions 21 act as hinges 
allowing to tilt the pivoted tongues 20 from a first, pas- 
sive position shown in FIGS. 1 , 2, 4 and 5, to a second, 
active position shown in FIGS. 3, 6 and 7. In the first 70 
position, the pivoted tongues 20 are oriented radially so 
as not to interfere with the winding machine forming the 
coils of the inner crown 16 in the winding seals out- 
wardly delimited by the intermediate wall portions 14. 
Upon terminating the winding of the inner crown di coils, 15 
the pivoted tongues are rotated about 90° in a tangential 
direction and hooked to the intermediate wall portion 14 
of the adjacent tooth so as to provide an insulating sup- 
port for lengths of electric wire connecting adjacent coils 
belonging to the same outer crown 17. Preferably, a 20 
pocket 22 is formed on the radially outer side of each 
pivoted tongue to better insulate, protect and contain 
said lengths of wire. The pockets 22 are advanta- 
geously inclined in the direction adjoining the point at 
which the wire comes out of a coil to the point at which 25 
the wire begins forming the adjacent coil. 
[0012] As shown in FIG. 5, formed at the free end of 
each pivoted tongue is a hooking tab 23. When the piv- 
oted tongues are oriented tangential, the tabs 23 can be 
snap-fitted onto the edge of the adjacent intermediate 30 
wall portion. 

[0013] Preferably, the pivoted tongues 20 are co- 
moulded in the passive radial arrangement (as shown in 
FIG. 5), joined to the radially outer wall portion 15 dis- 
posed on the same tooth by means of a thin provisional 35 
connecting portion (not shown) that can be easily bro- 
ken when the pivoted tongues are rotated from the first 
to the second position, as discussed herein above. 
[0014] As apparent, no pivoted tongue is provided 
between the wall portions of stator teeth 1 1a and 1 1b 40 
(FIG. 1) at which the winding terminations 24 are 
located. 

[0015] Finally, with reference to FIG. 3, in order to 
facilitate the winding of the inner crown di coils 16, the 
geometry of the pivoted tongues and their supporting as 
intermediate wall portions 14 is suitably designed such 
that, in the hooked position, the contour of the each piv- 
oted tongue in the relevant tangential plane is contained 
within a circle C circumscribing the wall portion 14. 

Claims 

1 - A stator for an electric motor including an inner rotor 
and an outer stator, the stator comprising a plurality 
of pole shoes (10) with radial teeth (1 1) on which 55 
there is co-moulded an electrically insulating coat- 
ing (12), the coating forming on each tooth (1 1) a 
plurality of wall portions (13, 14, 15} substantially 



perpendicular to the same tooth, said wall portions 
being radially spaced for defining the winding seats 
for a plurality of coils arranged in at least two radi- 
ally spaced crowns (16, 17), characterised in that 
the wall portions (14) intermediate two adjacent 
crowns (16, 17) are provided with insulating pivoted 
tongue elements (20), said insulating tongue ele- 
ments having a first, passive position, in which said 
elements (20) are oriented radially to allow the 
winding of a crown di coils (16) in the seats delim- 
ited outwardly by said intermediate wall portions 
(14), and a second, active position, in which said 
tongue elements (20) are oriented tangentially and 
secured to the intermediate wall portion (14) of the 
adjacent tooth to insulate the lengths of electric 
wire connecting two adjacent coils belonging to a 
same crown (17) of windings delimited inwaidly by 
the intermediate wall portions (14). 

2. A stator as claimed in claim 1 , characterised in that 
said tongue elements (20) are comprised of wire 
containing means (22) in form of pockets for con- 
taining the lengths of wire between two adjacent 
coils. 

3. A stator as claimed in claim 2, characterised in that 
said wire containing means (22) form a guide 
inclined in the direction adjoining the point at which 
the wire comes out of a coil to the point at which the 
wire begins forming the adjacent coil. 

4. A stator as claimed in claim 1 , characterised in that 
said pivoted tongue elements (20) are co-moulded 
integrally with said covering (12). 

5. A stator as claimed in claim 4, characterised in that 
said pivoted tongue elements (20) are connected to 
said intermediate wall portions (14) by means of co- 
moulded thinner and flexible vertical hinge portions 
(21). 

6- A stator as claimed in claim 1 , characterised in that 
each of said pivoted tongue elements (20) is pro- 
vided with a hooking means (23) for snap fitting to 
the intermediate wall portion (14) of the adjacent 
tooth. 

7. A stator as claimed in claims 5 and 6, characterised 
in that said snap hooking means (23) are located on 
each of said pivoted tongue elements (20) at a free 
side opposite to the side connected (21) to the 
intermediate wall portions (14). 

8. A stator as claimed in claim 1 , characterised in that 
in said first position, the overall dimension of the 
pivoted tongue elements in the relevant tangential 
planes is contained within a circle (C) circumscrib- 
ing the relevant intermediate wall portions (14). 
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9- A stator as claimed in claim 4, characterised in that 
said pivoted tongue elements (20) are co-moulded 
in said first position joined to the radially outer wall 
portion (15) disposed on the same tooth by means 
of a thin provisional connecting portion. s 
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